The acquisition of psychomotor skills in surgery is the central component of medical residency programs in General Surgery and Specialties. Making learning more effective is a cornerstone of educational processes. This article portrays aspects of educational taxonomies and learning theories that may be involved in the training of surgery. Among the many taxonomies and educational theories applicable to learning in surgery, the following stand out: 1) Dave's taxonomy-Hierarchy to actions that facilitate the acquisition of psychomotor skills; 2) Miller's theory-
With the natural evolution of videosurgery, abdominal procedures became more and more complex, and intracorporeal knots, stitches and sutures were gradually necessary. In the initial experiments, it was evident that these maneuvers were difficult to perform, being considered as maneuvers of high complexity 9, 11 . To overcome this difficulty, some training models for performing knots, stitches and intracorporeal sutures in laparoscopic operations were proposed and applied 10, 12 . As in the training of surgeons, that of resident physicians in laparoscopic techniques is based on most programs, in scientifically untested training models, and without the guarantee of obtaining the competence in the process of knowing how to do at the end of the process 16 .
In Brazil, significant efforts have been made Miller proposed a hierarchical sequence of competence on four levels, based on "knowing," followed by "knowing how," "demonstrating how," and finally "doing." In this way, he established the step-by-step approach to competence in which the learner advances through the necessary cognitive and behavioral steps that underlie the next step, building the knowledge that eventually assists and supports the execution of a specific skill. There is, apparently, a disadvantage in this process that assumes that competence previously includes knowledge 31 .
TAXONOMY OF EDUCATIONAL OBJECTIVES
Fitts and Posner have established a theory for the acquisition of motor skills in three phases: cognitive (when skill is learned), associative (when performance approximates skill) and autonomy (when the skill has become fully automatic and can be performed without thinking much about the task). At the cognitive stage, the learner intellectualizes the task. With continuous practice and relevant feedback, one reaches the associative or integrative stage, during which knowledge is translated into appropriate motor behavior. Finally, continuous practice results in a more qualified performance in the autonomy phase, in which the trainee does not think about how he/she is performing and begins to focus on the other aspects related to the proposed ability 32 .
Vygotsky, a Russian psychologist in the beginning of the 20th Century, accurately defined the role of specialists in assistance. He suggested the notion of a "proximal development zone", within which the student could progress in solving problems "in collaboration with more able peers", even though unable to do so independently 33 . Each student has his/her own "proximal development zone". Some learners start at a more advanced level, while others do not. Each student's "proximal developmental zone" may vary, requiring different levels of peer support and guidance from the counselor until eventually the skill can be mastered 34 . Obviously, it is best to start learning the simple, low-risk practical skills during which learners can reach plausible goals 35 .
Boud and Schon described processes whereby learners learn from practice the knowledge, the experiential learning, and the reflection on practice (feedback). Feedback can be applied after the teaching session, while performing the skill, or before the action. The combination of all feedback processes can maximize the reflection process 36, 37 .
For Ende, feedback from trainers (teachers, preceptors) is as important as the feedback from the learners themselves 38 . Feedback is considered one of the most powerful learning tools and is useful in developing and targeting subsequent steps. Thus, feedback is a crucial component of learning practical skills, whether defined by the Vygotskian approach, in Lave and Wenger's theory, or in deliberate practice, helping the student to gain expertise.
The affective component in learning cannot be forgotten in this process. It is powerful and exerts both positive and negative effects on learners' experiences and, in some respects, is critical to the acquisition of psychomotor skills. It is common for older people to report experiences that have been enriching or disastrous and have significantly affected their professional development 39 . The hierarchical model in which the physical, emotional and psychological aspects of the learners need to be solved before the beginning of the learning was described by Maslow, establishing as essential condition for the learning the creation of a sustainable and pleasant environment, with the objective of motivating and encouraging participation in the learning process 40 .
CONCLUSION
In the face of the challenges of promoting effective learning for the acquisition of psychomotor skills, it seems sensible to base the training models of the operative techniques, especially laparoscopic knots and sutures, on the taxonomy of educational objectives and learning theories.
A aquisição de habilidades psicomotoras em cirurgia é o componente central dos programas de residência médica em
Cirurgia Geral e Especialidades. Tornar o aprendizado mais efetivo é ponto basilar dos processos educacionais. Esse artigo retrata os aspectos das taxonomias educacionais e teorias de aprendizagem que podem ser envolvidas no treinamento da cirurgia. Entre as inúmeras taxonomias e teorias educacionais aplicáveis no aprendizado em cirurgia destacam-se: 1) Taxonomia de Dave-Hierarquização a ações que facilitam a aquisição de habilidades psicomotoras; 2) Teoria de Miller-Definição do passo a passo que facilita a aquisição das habilidades; 3) Teoria de Ericsson-Competência após a repetição da prática seguida de reforço sistemático; 4) Teoria de Vigotsky-Definição do papel do especialista no aprendizado; 5) Teoria de Boud, Schon e Ende-Importância da devolutiva (feedback) para alunos e professores. O conhecimento dessas ferramentas por professores e preceptores pode facilitar o aprendizado na cirurgia, em especial nas atividades mais complexas.
